Abstract : A discounted cost model for preventive maintenance of armor units of rubble-mound breakwaters is mathematically derived by combining the deterioration model based on a discrete-time stochastic process of shock occurrence with the cost model of renewal process together. The discounted cost model of condition-based maintenance proposed in this paper can take into account the nonlinearity of cumulative damage process as well as the discounting effect of cost. By comparing the present results with the previous other results, the verification is carried out satisfactorily. In addition, it is known from the sensitivity analysis on variables related to the model that the more often preventive maintenance should be implemented, the more crucial the level of importance of system is. However, the tendency is shown in reverse as the interest rate is increased. Meanwhile, the present model has been applied to the armor units of rubble-mound breakwaters. The parameters of damage intensity function have been estimated through the time-dependent prediction of the expected cumulative damage level obtained from the sample path method. In particular, it is confirmed that the shock occurrences can be considered to be a discrete-time stochastic process by investigating the effects of uncertainty of the shock occurrences on the expected cumulative damage level with homogeneous Poisson process and doubly stochastic Poisson process that are the continuoustime stochastic processes. It can be also seen that the stochastic process of cumulative damage would depend directly on the design conditions, thus the preventive maintenance would be varied due to those. Finally, the optimal periods and scale for the preventive maintenance of armor units of rubble-mound breakwaters can be quantitatively determined with the failure limits, the levels of importance of structure, and the interest rates.
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여기서 P
. Sketch for CM implemented by the expected cumulative damage exceeding a failure limit, ζ.
112 (Ross, 1980; Lee, 2013a) . 두 개의 완전보수보강이 이루어지는 시간간격의 기 대치는 식(6)을 이용하여 다음 식(7)과 같이 간단히 정의할 수 있다. Fig. 4 . Expected cumulative damage as a function of the number of shock for various a. 
모형의 검증 및 민감도 분석

각기 다른 시간에 소요되는 비용의 시간 가치를 고려하기 위하여 본 연구에서 유도된
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